relative humidities to clarify the factors that limit it. Cucumber seedlings were acclimatized to 17 a low (10%) or high (90%) relative humidity (RH) at 30°C from germination. When the 18 cotyledons had expanded and the first true leaf had begun to emerge, plants were inoculated, 19 and initial conidial invasion, hyphal development, and secondary haustorial formation were 20 evaluated. The initial invasion of P. xanthii into the epidermis was slower on the low-RH 21 leaves than on the high-RH leaves, suggesting that structural properties, such as greater leaf 22 mass per area, physically limited the development of P. xanthii. The hyphal development and 23 secondary haustoria of conidia that had successfully infected the epidermis were also slower 24 on the low-RH leaves. These post-invasion behaviors indicate that conidial development was 25 also suppressed by non-structural properties of low-RH leaves such as nutrients which 26 correlate with non-structural defense. Reduced leaf N content of the low-RH leaves may in 27 part have inhibited the post-invasion behaviors of P. xanthii. 
Statistical analysis 114
In Expt. 1, the differences in leaf properties and hyphal development between treatments were 115 analyzed by Student's t-test. In Expt. 2, the effects of RH and leaf type (i.e. cotyledons or true 116 leaves) and their interaction were determined by two-way analysis of variance (ANOVA). 117
Each seedling was considered as a biological replicate. All analyses were performed in Statcel 118 D r a f t interaction between acclimatization RH and leaf type, with a stronger RH effect on cotyledons 137 than on first true leaves as described above. In addition, the effect of RH appeared stronger in 138 the cotyledons at the first-true-leaf stage (Fig. 3A) than in those at the cotyledon stage in 139
Expt. 1 (Fig. 1B) . LMA increased at low RH in both leaf types: LMA on cotyledons and first 140 true leaves at low RH were ×1.16 and ×1.28 the respective LMA at high RH (Fig. 3B) . LMA 141 was greater in cotyledons than in first true leaves, and there was no significant interaction 142 between leaf type and acclimatization RH. by low-RH acclimatization may be caused by moderate water stress due to high evaporative 162 demand, although the true reasons are not elucidated in the present study. 163
In Expt. 2, it was confirmed that low-RH acclimatization inhibits development of P. 164 xanthii also at the true leaf stage. The stronger RH effect on colony density in the cotyledons 165 than in the first true leave (Fig. 3A) indicates that effect of low RH on host-plant 166 susceptibility was less on the first true leaf than on the cotyledon. This is probably due to 167 developmental differences between the two types of leaves. In addition, the stronger RH 168 effect in the cotyledons at the first-true-leaf stage (Fig. 3A) than in those at the cotyledon 169 stage (Fig. 1B) may be caused by differences in acclimatization period or leaf maturity, 170 because the cotyledons were already older than the first true leaves. The greater LMA of low-171 RH leaves (Table 1, Fig. 3B ) may have partially explain these differences. However, 172 relationships between LMA and host-plant susceptibility were not consistent between leaf 173 types; the difference in LMA between low and high RH was larger for first true leaves than 174 for the cotyledons, whereas the difference in colony density was greater in the cotyledons 175 (Fig. 3) . This implies that plant susceptibility to P. xanthii cannot be explained only by leaf 176 structural properties, and that one or more other factors such as the nutrient components limit 177 pathogen development. 178
In conclusion, both the initial and the post invasion behavior of P. xanthii were inhibited 179 on the leaves acclimatized to low RH, suggesting that conidial development was affected by 180 both structural and non-structural properties of host plant leaves. The main findings and 181 experimental approach in the present study could be used effectively in future studies to 
